With a differential high temperature Calvet calorimeter, the enthalpies of formation of Ga-Ge-Sn liquid alloys have been measured at 703, 798, 895, 1000 and 1230 K in the whole concentration area. The experimental results are compared with those obtained by using an interpolation relation on the basis of the excess functions of mixing of the bordering binary systems. The interpolation relation is used to calculate the partial excess functions and to determine the position of the liquidus surface of the Ga-Ge-Sn phase diagram: the experimental and calculated values agree fairly.
Excess Functions of Mixing of Ga-Ge, Ga-Sn and

Ge-Sn Liquid Systems
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tems is presented; much attention has been paid to obtain a consistent set of data for each binary system.
Gallium-germanium System
Phase Diagram
Several authors [4] [5] [6] [7] [8] [9] [10] Zl-ffoa-Ge = *Ge(l -*Ge) (~ 612.24) cal mol"* .
Excess Entropy and free Energy of Mixing
A consistent set of experimental enthalpies of mixing, activities and equilibrium temperatures was not at our disposition, but using the equilibrium phase diagram and the preceding equation 
Gallium-tin System
Phase Diagram
We selected the phase diagram published by Predel et al. [14, 15] and presented in Figure 3 .
Enthalpy of Mixing
Between 400 K and 750 K, the enthalpy of formation of the liquid alloys has been determined in the whole concentration range by microcalorimetry [16] . The results, given by the relationship ^#Ga-Sn = *Sn(l ~ *Sn) (893-124xSn)
• cal mol -1 , do not show any temperature dependence.
Excess Entropy of Mixing
The results obtained by Danilin ^Ga-Sn = *sn(l -*sn) 0.25 cal mol"* . 
Ge-Sn System
Our experimental values of the enthalpy of mixing at 703, 798 and 895 K are listed in Table 2 
Ga-Ge-Sn System
The Table 6 . Enthalpies of formation of gallium-germanium-tin alloys at 1000 K (experimental values expressed in calories per mole). Table 8 .
Enthalpy of Mixing
The For comparison, calculated and experimental enthalpies of mixing are given in Table 9 and, for the Our results allowed us to propose the mixing enthalpy surface of Ga-Ge-Sn liquid alloys (Figure 8 ).
Excess Entropy of Mixing
From the precedent results it is possible to conclude that no specific ternary interaction is occuring in the Ga-Ge-Sn system. So we have estimated the excess molar entropy of mixing (S E ) for the entire range of concentrations from the entropies of the bordering binary systems by using the relationship given in Appendix 1.
Partial Excess Functions
By applying the formula given in Appendix 2,
AßGe and Sae values have been calculated for the whole concentration range. Some results obtained for ABae and $Ge are fisted in Table 10 . Table 11 . Of course these assumptions introduce an uncertainty, all the more important since T is quite different from T fus . But in the germanium rich region of this phase diagram, the uncertainty is probably of a minor order. These results give further evidence of the feasibility of an empirical equation to calculate, from a set of consistent data of the bordering binary systems, excess thermodynamic properties of mixing and the liquidus of a simple ternary system like gallium-germanium-tin.
